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(57) [Abstract] 

[Objects of the Invention] Damage on a fuel cell is avoided by detecting the gas insufficient 
state locally generated in a fuel cell at the time of load-up instructions of a fuel cell at an early 
stage, and carrying out a protection halt. 

[Elements of the Invention] A protection halt is carried out, when they are detected about two 
or more cell sections, having used two or more unit cells as the cell section and the minimum 
value of detection voltage carries out fixed sag of the output voltage of a fuel cell stack with 
respect to the size of load power that there is nothing, for example, the plan I-V curve 20 of the ' 
cell section — fixed voltage deltaV — the curve which carried out the parallel displacement to 
the low side — the judgment curve 21 of sag — carrying out — predetermined instruction power 
value Is xVs Voltage value pinch off voltage corresponding to the instruction power value on the 
judgment curve 21 in the receiving minimum value of detection voltage up to — when it falls, it 
judges with what the gas insufficient state generated, and a protection halt is carried out in the 
cell section 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the method of detecting the gas insufficient state produced at the time of load-up 
instructions by the fall of the output voltage of the aforementioned fuel cell stack, and carrying 
out a protection halt in a fuel cell power plant, by which it is characterized by providing the 
following. The protection halt method of the fuel cell power plant characterized by carrying out a 
protection halt when they are detected about two or more cell sections, having used two or 
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more unit cells as the cell section and the minimum value of detection voltage carries out fixed 
sag of the output voltage of the aforementioned fuel cell stack with respect to the size of load 
power that there is nothing. The fuel cell stack which consists of a layered product of a unit cell. 
The fuel processing unit which supplies fuel gas to this fuel cell stack, and air supply equipment 
The power converter which changes and outputs the output direct current power of the 
aforementioned fuel cell stack to load power. The control unit which carries out link control of 
each part of the above. 

[Claim 2] The protection halt method of the fuel cell power plant according to claim 1 
characterized by for the minimum value of cell section voltage to judge with what carried out 
fixed sag, and to carry out a protection halt when the curve which carried out the parallel 
displacement of the plan I-V characteristic curve of the cell section to the low side 1 constant 
voltage is made into the judgment curve of sag and the minimum value of detection voltage to a 
predetermined instruction power value falls to the voltage value corresponding to the instruction 
power value on a judgment curve. 

[Claim 3] The protection halt method of the fuel cell power plant according to claim 1 
characterized by for the minimum value of cell section voltage judging with what carried out fixed 
sag, and carrying out a protection halt when it asks for the average of the detection voltage of 
two or more cell sections, and the difference voltage of this average and each detection voltage 
and the maximum of the sum of the obtained difference voltage and the correction voltage which 
becomes settled for every cell section exceeds fixed voltage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the protection halt method which a fuel cell 
power plant performs to the well which avoids the injury on the lack of gasoline by the short 
supply of fuel gas, and the fuel cell resulting from this in case [ that ] output power is gone 
abruptly up in response to load-up instructions on stream. 
[0002] 

[Description of the Prior Art] the fuel cell power plant containing the fuel cell stack 1 which 
drawing 5 is the common system configuration view of a fuel cell power plant, and consists of a 
layered product of a unit cell — a fossil fuel and hydrocarbon system fuel — the hydrogen as 
anode gas for fuel cells — it consists of the fuel processing unit 2 reformed to rich fuel gas, air- 
supply equipment 3 which supplies the air as an oxidizer to a fuel cell, a power converter 4 which 
changes the output direct current power of a fuel cell into the power of the form which an 
external load requires, a control unit 5 which control these each part 

[0003] Thus, elevation of the supply voltage to the external load of the constituted fuel cell 
power plant which can be set on stream and descent A control unit 5 is controlled by the control 
signals 2S and 3S emitted towards a fuel processing unit 2 and air supply equipment 3 in 
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response to the fact that external change-of-load instruction 9S, and control signal emitted 
towards power converter 4 4S grade. The supply voltage to fuel gas, the amount of air supply, 
and an external load is controlled in agreement with each desired value corresponding to external 
change-of-load instruction 9S. 

[0004] Although a power converter 4 tends to output the power corresponding to the instruction 
value by the speed of response below a millisecond when external change-of-load instruction 9S 
order it a load up on stream [ the above-mentioned fuel cell power plant ], a fuel cell 1 is 
controlled by the speed of response of a fuel processing unit 2 and air supply equipment 3, and 
delay generates it in the fuel gas to elevation instructions, and the increase in air supply. In 
addition, the speed of response of a fuel processing unit 2 and air supply equipment 3 is because 
the process of that late one includes the chemical reaction of the increase in the amount of 
reforming (increase in a reforming reaction) in the response process with the fuel processing unit 
and the mass transfer of the firedamp migration of a under [ piping ] is included compared with it 
of a power converter 4. 
[0005] 

[Problem(s) to be Solved by the Invention] When performing a load up by power control 
according a fuel cell power plant to external change-of-load instructions, the following problems 
occur. That is, if feedforward control of the fuel cell power plant is carried out by external 
change-of-load instruction 9S, a control unit will set up the desired value corresponding to 
external change-of-load instructions, will order a power converter 4 the output of the power 
corresponding to desired value by control signal 4S, and will order a fuel processing unit 2 and air 
supply equipment 3 the fuel gas and the air supply of an amount corresponding to desired value 
with control signals 2S and 3S. However, as mentioned above, for a low reason, compared with 
elevation of electrical output, a speed of response follows rapid load-up instructions, and the 
fuel gas and the amount of air supply to a fuel cell 1 do not increase, but a gas insufficient state 
generates fuel gas and air supply temporarily in the fuel electrode and air pole of a fuel cell 1 
[0006] the vicious circle to which a power converter 4 makes the output current of a fuel cell 
increase, and tends to double output power with desired value, and the voltage of a fuel cell 1 
falls further owing to this since the power generation voltage of a fuel cell will fall once a gas 
insufficient state occurs in a fuel cell — generating — just — being alike — a fuel cell results in 
a lack-of-gasoline state In this case, since the delay of the temperature rise by the heat 
capacity of a fuel cell also has the temperature dependence of a power generation property in a 
fuel cell, it leads to the increase in the current at the time of a load up. Consequently, by the 
variation in the cross-section configuration of the reactant gas path formed in each electrode 
among the unit cells by which the laminating was carried out etc. The difference of gas ** which 
cell voltage is reversed from the unit cell to which reactant gas cannot flow easily, or joins inter- 
electrode increases, and the injury on a fuel cell, like the blow by of gas arises in inter-electrode 
occurs. The problem of progressing to the situation where continuous running of ********** 
becomes impossible at last detects ** and a gas insufficient state at an early stage, the 
generating mode of a fuel cell is stopped, and the establishment of the protection halt method 
which can prevent the injury on a fuel cell is called for. 

[0007] In order for drawing 6 to be explanatory drawing of protection operation in the 
conventional protection halt method of a fuel cell power plant and to detect the gas insufficient 
state of the fuel cell stack 1 by the fall of the output direct current voltage As opposed to the 
plan I-V characteristic curve (plan current-voltage characteristic curve) 10 of the fuel cell stack 
1 as the judgment curve 1 1 of a protection halt — the size of Current I — being concerned — 
there is nothing — fixed voltage VL setting up — output direct current voltage Vi of the fuel cell 
stack 1 Judgment level VL up to, when it falls It is judged as what the gas insufficient state 
generated in the fuel cell, for example, the output of a power converter 4 is extracted, and the 
method constituted so that a protection halt which stops power generation of the fuel cell stack 
1 might be performed is learned. Moreover, the fuel cell stack 1 is classified into two or more cell 
sections which make two or more unit cells 1 block, the voltage of each cell section is detected, 
and it is the fixed voltage VL How to collate and carry out a protection halt is also learned. 
[0008] However, the judgment curve 1 1 of a protection halt start is the fixed voltage VL 
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regardless of the output current I of a fuel cell. Since it is fixed, when difference voltage 
delta V=VO-VL (it is equivalent to the amount of falls of output voltage) with plan l-V curve 
becomes large in a low-current (low power) field and the shortage of gas arises in this field, the 
detection is long overdue and the problem that the injury on a unit cell is nonavoidable occurs. 
Moreover, when it constitutes so that the fuel cell stack 1 may be classified into two or more 
cell sections and voltage may be detected supposing the case where sag is produced only in the 
unit cell of the portion which exists transitionally, it becomes an obstacle that difference voltage 
deltaV is large in a low-current field, detection of the gas insufficient state in this field is long 
overdue, and the problem that the injury on a unit cell is fully nonavoidable occurs. 
[0009] The purpose of this invention is by detecting the gas insufficient state locally generated 
in a fuel cell stack at the time of load-up instructions of a fuel cell at an early stage, and 
carrying out a protection halt to avoid the injury on a fuel cell. 
[0010] 

[Means for Solving the Problem] The fuel cell stack which consists of a layered product of a unit 
cell according to this invention in order to solve the above-mentioned technical problem, The 
fuel processing unit which supplies fuel gas to this fuel cell stack, and air supply equipment, In 
the fuel cell power plant containing the power converter which changes and outputs the output 
direct current power of the aforementioned fuel cell stack to load power, and the control unit 
which carries out link control of each part of the above It is the method of detecting the gas 
insufficient state produced at the time of load-up instructions by the fall of the output voltage of 
the aforementioned fuel cell stack, and carrying out a protection halt When you detect them 
about two or more cell sections, having used two or more unit cells as the cell section and the 
minimum value of detection voltage carries out fixed sag of the output voltage of the 
aforementioned fuel cell stack with respect.to the size of load power that there is nothing, 
suppose that a protection halt is carried out 

[001 1] Moreover, when you make into the judgment curve of sag the curve which carried out the 
parallel displacement of the plan I-V curve of the cell section to the fixed voltage low side and - 
the minimum value of detection voltage to a predetermined instruction power value falls to the 
voltage value corresponding to the instruction power value on a judgment curve, suppose that 
the minimum value of cell section voltage judges with what carried out fixed sag, and carries out 
a protection halt Furthermore, when you ask for the average of the detection voltage of two or 
more cell sections, and the difference voltage of this average and each detection voltage and the 
maximum of the sum of the obtained difference voltage and the correction voltage which 
becomes settled for every cell section exceeds fixed voltage, suppose that the minimum value of 
cell section voltage judges with what carried out fixed sag, and carries out a protection halt 
[0012] 

[Function] When the output voltage of a fuel cell stack carries out fixed sag with respect to the 
size of load power that there is nothing, the trouble of the conventional technology in.which of 
the gas insufficient state in a low-current field is undetectable at an early stage eliminates, and 
the function of detecting a gas insufficient state at an early stage in all load fields/and 
preventing the injury on a fuel cell is obtained by having constituted so that a protection halt 
might be carried out in this invention's. Moreover, when the fall of voltage is detected about two 
or more cell sections and the minimum value of detection voltage carries out fixed sag by making 
two or more unit cells into the cell section, quick and the function to detect by high sensitivity 
and to prevent the injury on a unit cell are obtained also in the gas insufficient state generated 
in the limited unit cell by having constituted so that a protection halt might be carried out. 
[0013] Moreover, the curve which carried out the parallel displacement of the plan I-V curve of 
the cell section to the fixed voltage low side is made into the judgment curve of sag. If it 
constitutes so that a protection halt may be carried out when the minimum value of detection 
voltage to a predetermined instruction power value falls to the voltage value corresponding to 
the instruction power value on a judgment curve While crossing the judgment level of a fixed 
voltage low protection halt to all load fields and being able to set it up with a sufficient precision 
based on plan to have been compensated as initial property of fuel cell stack I-V curve Since 
the protection voltage value corresponding to the instruction power value of power elevation 
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instructions can be easily chosen from on a judgment curve By performing a protection halt, 
when it falls to the protection voltage value as which the minimum value of the output voltage of 
cell section voltage was chosen The function in which how to decide the fixed voltage difference 
which generating with insufficient gas is detected at an early stage per cell section, and the 
function to prevent the injury on a unit cell is obtained, and is held between plan l-V curve and a 
judgment curve adjusts the grade of the gas insufficient state which carries out a protection halt 
is also obtained. 

[0014] Furthermore, when it asks for the average of the detection voltage of two or more cell 
sections, and the difference voltage of this average and each detection voltage and the maximum 
of the sum of the obtained difference voltage and the correction voltage which becomes settled 
for every cell section exceeds fixed voltage, If it constitutes so that the minimum value of cell 
section voltage may judge with what carried out fixed sag and may carry out a protection halt It 
is based on the average of the detection voltage of each cell section which is in downward 
process in inverse proportion to the increase in the output power by load-up instructions. 
Detect the latest cell section of a power surge, and the variation factor of voltage [ ease / of 
the cell temperature in the cell section and fuel gas / of flowing ] is rectified by applying 
correction voltage, in addition — and, since a protection halt is carried out when the voltage 
difference (sag) over the average exceeds fixed voltage The excess-and-deficiency state of the 
distributed gas transitionally produced immediately after load-up instructions is supervised on 
real time for every cell section as transitional change of voltage. While the function which turns 
into that it is possible to perform a protection halt based on fine circumstantial judgment, 
detects the property fall of a cell local and with time quickly, and suppresses the injury on a cell 
to the minimum is obtained In the state where a protection halt does not start, the function to 
hold a fuel cell power plant to safe continuation operational status is obtained, without being 
anxious about the injury on the fuel cell by the shortage of gas. 
[0015] 

[Example] Hereafter, this invention is explained based on an example. The duplicate explanation 
is omitted, when explanatory drawing of protection operation in the protection halt method of a 
fuel cell power plant that drawing 1 becomes the example of this invention, and drawing 2 are the 
system configuration views showing the protection halt method which becomes an example and 
give the same reference mark to the same component as the conventional technology. In the 
protection halt method of a fuel cell power plant which becomes an example it is shown in 
drawing — as — the fuel cell stack 1 — two or more unit cells — a unit — carrying out — two 
or more cell sections 1a, 1b, and 1c and .. 1f etc. — 1i It classifies, two or more voltage 
detectors 22 — the voltage Va, Vb, and Vc of each cell section, and .. 1 i, such as Vn, it detects. 
The set point pinch off voltage of the protection level which becomes settled beforehand about 
each detection voltage in the judgment section 23 It collates and is 9s of change-of-load 
instructions. In the process which increases rapidly, the output power of a fuel cell stack the cell 
section voltage Va, Vb, and Vc and .. Vf etc. — when either falls even to a protection level- 
setting value, it is constituted so that it may be judged as what the gas insufficient state 
generated in one of the cell sections and a protection halt may be carried out 
[0016] In the case of this example, it is the set point pinch off voltage of protection level. As 
how to determine, as shown in drawing 1 , the curve which carried out the parallel displacement 
of this curve to the fixed voltage deltaV low side on the basis of the plan I-V curve 20 
corresponding to initial cell section voltage is set up as a judgment curve 21 of sag. 9s of 
change-of-load instructions the predetermined instruction power value to depend — Is xVs ** - 
- the case where it carries out — current Is Voltage value pinch off voltage on the ****ing 
judgment curve 21 it sets automatically in the judgment section 23 as a protection level-setting 
value — having — the detection voltage Va, Vb, and Vc of the voltage detector 22, and Vf 
Protection level-setting value pinch off voltage It collates, respectively. 

[0017] The output current of the fuel cell stack 1 is Is. It is Is about current in a small load field. 
9s of increasing load-up instructions When it receives, A power converter 4 is ordered the 
output of the power corresponding to desired value by control signal 4S which a control section 
5 (refer to drawing 5 ) emits, with control signals 2s and 3s ordering a fuel processing unit 2 and 
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air supply equipment 3 the fuel gas and the air supply of an amount corresponding to desired 
value — the output current of the fuel cell stack 1 — increasing — following — the voltage Va, 
Vb, and Vc of each cell section, and .. Vf Target voltage Vs It turns and changes. However, there 
is variation in the delay of the temperature rise of a unit cell, the variation of the cross-section 
configuration of a reactant gas path, etc. between the cell sections, the shortage of gas occurs 
in the unit cell with which the ill condition lapped, the fall width of face of the cell section voltage 
which includes this unit cell in connection with this becomes large, and the judgment curve 21 is 
approached. Therefore, the cell section voltage which was [ this ] gas insufficient is the set point 
pinch off voltage of judgment level. So that it may be in agreement If voltage difference deltaV of 
the plan I-V curve 20 and the judgment curve 21 is set up, while becoming possible to detect the 
minimum value of detection voltage at an early stage, and to carry out a protection halt of the 
fuel cell stack and being able to suppress the injury on a unit cell to the minimum In the state 
where a protection halt does not start, the protection halt method that the reliability which feels 
easy about a fuel cell power plant, and can carry out continuation operation is high is acquired. In 
addition, if fixed voltage difference deltaV held between plan I-V curve and a judgment curve is 
made adjustable, the advantage which can adjust the grade of the gas insufficient state which 
carries out a protection halt will also be acquired. 

[0018] The system configuration view showing the protection halt method of a fuel cell power 
plant that drawing 3 becomes the example from which this invention differs, and drawing 4 are 
explanatory drawings of protection operation in the protection halt method which becomes a 
different example, drawing — setting — the fuel cell stack 1 — for example, 1a, 1b, 1c, and .. cell 
section voltage Va, Vb, Vc, Vd, Ve, and Vf which classified into the n cell sections, such as 1 
etc n and was detected with the voltage detector 22, respectively etc. — the detection value of 
n pieces — the average operation part 32 — the average Vave =Va+Vb+Vc+Vd+Ve+Vf .. /n is 
called for Subsequently, it sets to the operation part 33 of sag, and is the average Vave of 
detection voltage. The amount of falls of each receiving detection voltage, and its amendment 
(Vave-Vi) +Vki (Subscript i shows the arbitrary cell sections) is calculated. However, correction 
voltage Vki is beforehand decided in consideration of the influence the difference of the initial 
condition of the temperature gradient between the cell sections, the ease of flowing of fuel gas, 
etc. affects cell section voltage. Moreover, calculation of the amount of falls of the above- 
mentioned detection voltage is Average Vave. It may be constituted so that it may carry out only 
to low detection voltage. 

[0019] A calculation result is judgment voltage delta Vj which was sent to the judgment section 
34 and was beforehand set as the protection level-setting machine 35. As it collates and is 
shown in drawing 4 , it is 1f of cell sections. (Vave-Vf) + Vkf>=delta Vj When it changes into the 
state of filling, it is 1f of cell sections. It is judged as what the gas insufficient state generated, 
and it is constituted so that the judgment section may emit protection halt instructions. Thus, it 
sets to the constituted protection halt method. The average Vave of the detection voltage of 
each cell section which is in downward process in inverse proportion to the increase in the 
output power by load-up instructions It is made criteria, the latest cell section (drawing If) of a 
power surge — Average Vave as a receiving fallen part of detection voltage — detecting 
(Vave-Vi) And the variation factor of voltage [ ease / of the cell temperature in the cell section 
and fuel gas / of flowing ] is rectified by applying correction voltage Vki. in addition — and 
voltage difference over the average (Vave-Vi) +Vki — judgment voltage deltaVj Since a 
protection halt is carried out when it exceeds The excess-and-deficiency state of the 
distributed gas transitionally produced immediately after load-up instructions is supervised on 
real time for every cell section as transitional change of voltage. While the function which turns 
into that it is possible to perform a protection halt based on fine circumstantial judgment, 
detects the property fall of a cell local and with time, and suppresses the injury on a cell to the 
minimum is obtained In the state where a protection halt does not start, while being able to 
perform elevation of a load, and downward control, without being anxious about the injury on the 
fuel cell accompanying lack of gasoline or this, the advantage which can carry out continuation 
operation of the fuel cell power plant safely is acquired. 
[0020] 
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[Effect of the Invention] When they were detected about two or more cell sections, having used 
two or more unit cells as the cell section and the minimum value of detection voltage carried out 
fixed sag of the output voltage of a fuel cell stack with respect to the size of load power as 
mentioned above that there is nothing, this invention constituted the protection halt method at 
the time of the load up of a fuel cell so that a protection halt might be carried out consequently, 
the trouble of the conventional technology in which the gas insufficient state in a low-current 
field is undetectable at an early stage is eliminated, and while detecting a gas insufficient state 
at an early stage in all load fields and being able to prevent the injury on a fuel cell, quick and the 
protection halt method which is a fuel cell power plant that it detects by high sensitivity and the 
property fall of a unit cell can be prevented can be offered also for the gas insufficient state 
transitionally generated in the limited unit cell 

[0021] Moreover, in the state where a protection halt does not start, while being able to perform 
elevation of a load, and downward control, without being anxious about the injury on the fuel cell 
accompanying lack of gasoline or this, the advantage which can carry out continuation operation 
of the fuel cell power plant safely is acquired. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Explanatory drawing of protection operation in the protection halt method of a fuel 
cell power plant which becomes the example of this invention 

[Drawing 2] The system configuration view showing the protection halt method which becomes 
an example 

[Drawing 3] The system configuration view showing the protection halt method of a fuel cell 
power plant which becomes the example from which this invention differs 
[Drawing 4] Explanatory drawing of protection operation in the protection halt method which 
becomes a different example 

[Drawing 5] The common system configuration view of a fuel cell power plant 
[Drawingjfl Explanatory drawing of protection operation in the conventional protection halt 
method of a fuel cell power plant 
[Description of Notations] 

1 Fuel Cell Stack 
1i Cell section 

2 Fuel Processing Unit 

3 Air Supply Equipment 

4 Power Converter 

5 Control Unit 

9s Change-offload instructions 

10 Plan l-V Characteristic Curve 

1 1 Judgment Curve 
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20 Plan I-V Characteristic Curve 

21 Judgment Curve 

22 Voltage Detector 

23 Judgment Section 

32 Average Operation Part 

33 Operation Part of Sag 

34 Judgment Section 

35 Protection Level-Setting Machine 

Vs Cell section voltage (instruction value) 
Is Output current (instruction value) 
Vp Protection level-setting value 
deltaV Sag width of face Gudgment voltage) 
Vave The average of detection voltage 

Vf Cell section voltage (detection value of 1f of cell sections) 

Vkf 1f of cell sections Correction voltage 

delta Vj Voltage drop width of face (judgment voltage) 
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DRAWINGS 




[Drawing 2] 
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[Drawing 3] 




[ Drawing 4] 
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[Drawing 5] 
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Tbfei:£«Sf¥li:-f -5 = 0>Jx(£x •b;H2M©lfii I - 
Vft«2 Ofe-««EAVfiV^CiPfT»ftl/fcffl** 
«ElfiTO!pJ*ffl«l2 lfcU ffi£©?i^€*Jf! I s x 
Vs C^fSlWUWBEcattfl^ «£fi*&2 i±<om 

-fe;HZflfl-e H 7, ^Fa«3ftW84 L fc * © *l£ b t «■ 



t 

t 

V 



20 $T&I-V 




21 



^afi^«^S{c*v>T> jifflrJ:JB§*BSC4rs#;* 

=fSttJS&affi3*R^«ife^^ * *©tH*«E©ffi.TC J: 

©-fe^ERSJCOHTt&B U t&fJSECgfSIItfft^Mf 
*©** £ fc«fc 9 fc < -^«S(£T L & h £ it 

[»*R 2 ] -fe;uBIW©»Hffl I - Vim4ffl^€:-^«ffi 
ffi^«C¥fT£»Ufcftl8S«EteT©fl£ffl*i: U 

^±©Ji^«^7li£tMJEt;-rs*EfitST-(gT Ufci: 
■fe ;uEH*E©g<B(i #-/£«E&T L fc * © i: fl£ L 

-tssf?iff s c tzftmti-zm&m 1 £«©«**« 
?i!L&«8e©<£gf?it;ffiS. 

[SW8S3] ^&©-t;uEfil©&tii*E©¥i9fi, *3«t 
VC©¥i9f£fc&&liJ«Ei:©M*E&#©» f#£>nfe 
mms. t ■b;i/EI«SC** ©fo©g^® A 5 

— fcfcSK Hr;uEP^SEOSffi(B* J -^« 
£E(ST U tz i> © bT«Sf?±-T £ 3 f 

imjum i §3«©«s^«?i^«^s©«M^±*ao 

[0 0 0 1 ] 

-e©3£* c * n ±*** « *«-c & j&±*-r 
2>^, ^^©{fci&^sc sAvcnc 

[0 0 0 2] 

[^©ffiTi] @5li«5mi«SSI©-DSft?i:i'^ 
[0 0 0 3] C©£-3K««*ft&«8«ife»lt«B0 

«tK+£#»*a*M»affi^©8U&*fc©-t#> rthu 
s 2 *j j: wsa««&«B 3 cn^-caM- zmmm? 2 

S, 3S, «*«S6«B4tlRjltT«-J-SlfiiJ»»94S 
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jts-r 5 -en-en© g^fttt -grf 5 «t a n £ . 

[0 0 04] ±ia^«ilM8««!i©ME+K:#>WAffir 
4tt* «J-fc*> K#T©lfcSauS-e»*ttC*tl&l/fc« 

Jt^ttt-r 4 ttmax a «t ^^^©ttJ&iiiD canals 
/*.^3ijS* s s^^^a4o^n{itt:^tji^cD{±, n 

i:^ *fc, E«(fe©#;*©#l&i:t*3*lt£lb©aS 
[0 0 0 5] 

♦ 9 S E «fc 5 &*4*ife$8*2SB£ :M - K 7 * 7 - H*J 

«*asteu »JW»*4scj:?j«*iE»e«4ta« 

[0 0 0 6] *K*4«mCA'^^Stt«* s -H^-r§ 

4tt*»ft*ifi©tti**sfEfc*iin**Tai*«*fti«(e 
tr-^b-a-i o t b, c n* s HHT-^*?fe 1 ©mJE* s - 

«KK:55. c©*§£\ *R*4*?ii!©ISt^fit:j;3SjK± 
«@^nt*te-tr;u©^?., *«atuBj«*nfcsis* 

7. it?S©Bf Sff^R© / \* 5 'V =Sr ?S ^ t «t 0 , Sl5**^©Sit 

mift^r i. % i:-©«*4*m©«ffi* s ^ l, mz&m 
mnflKDmfamm&^ai&iz & zmmizmm-r 5 1 ^ -5 

Pn^d s 5, ^^Stt»&¥«BJctt»bTjl«S«?lfe©« 
IKie&ffitU ffi^*rtk©»«$rK±T-^S»aff± 

[0 0 0 7] 16 gj£H«ttft«ttK®f»©fi«ff± 

»ist:*tf 6«a«rf^©Biwia-e*» d , 

^ 1 ©*'^^stt«5r j e©aj^ii:sit«m©fSTtw«tot: 
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®*JSffl«l 1 1 £ bTSM I ©*'ht:Hfc 5 «c < -£* 
EVL SMfltU »R««L**y^©ffifciSi)MEV 
i tf|iJ^u^;uVL £-e{£Tbfefc£> ttS&mifefc:*** 
T£ttMW^bfc*©fc*IWU 

4 ©&*&«&, mt&ws&trvir i<D&n*&±-rz 
1 1-5 &&©-*: ^ebbkea-u •fe;nEra*n-? , n©* 

[0 0 0 8] bfi>L&#*K «SfMJ»6©*lSEl»ft 1 
1 *%***»©**«« I CMHftC-SMEVL C@ 
j^SftT^ ftHjI-Vft*gi:©MSE AV = 

VO-VL (m^SEOfiTSCffl^-rS) fiH&tftE 

EST- 3 ESS £fc> SS&Jtfc 

5 g&#©#{i-fe ;i/©<& t ®E f£T ££T 5 b 
■£„ m&eM*9v<? 1 fc«ft©-b;HZM£Kfl'bT« 

[0 0 0 9] C©#gf!§cDgftfc£, *BS«ife©ft*S±JWi 

©««*i§i*"f sett**. 

[0 0 10] 

fcL/TaRC-fe^HSIHItoi^tfttBU &fcb«E©gfg 
ft t # 0 «e < -£«E(£T Ltzh 

[0 0 1 1] *fc* ■b;HEIIB©tHlI-Vffl«ft— 

*;i,eH*E©*<6fIfi | -*«E(BTbfct>©fc*l 

HWtfttBBE© 5 ! 1 *^ iJiifctD^fflfc&^aiSE 
i:©^mE£*tf>. f#6ntM«Ei:-t;HZP^««c*$ 



5ffiIEeEi:©ffl©ft*ftt* s -£SE£M;tfc:i:#, -b 
;i>BM mE©g(£fii* s -£«E{£T bfc $> CD kfljg bT 

[0 0 12] 

*£#**?«*©** * 5 * < -£*E<gT bfe 
££{SSf?it-f3<fc3«fiSbfeci:K<fc'), {fttS&ffl* 

-5. a«*ti-b;u*-b;HEMi:bTa»©-b;uE 
Hfc:o^T«E©ffiTfctJWiU ^tB*E©«fgfI* s - 
£«E (£T b fc 4: § »Mff±-r £ <fc -5 b fc c i: C «t 

[0 0 13] -b;uKia©tHBI-va«ft— ft« 
EfiiN«C¥ff»»bfcffl*fe«E(ST©*fc£ft*i: 

*fl«l±©ffi^«*ffl[C»j6-r4«Efl*-CftT b&t 

§ em#±-t «t ? flua-rnttx wtiiu * » * © ® 

«Efiv^Sf?±©*U^U'<;i'*±T©^^K:S-=. 
T-££©T% ■b;PKn«E©Ui*«E©«fifl[* j a^* 

nfc«amEfi$T-fgT btt t«s^±$:fTo 

#ffi-b;i/©a«*iw±r5«i6<i , » en, ipotrai- 
vffl«fc««fli«©i«c«i*-r-6-*©«Ea©*»* 
c«t»K «aff±r4#>c^stt«©eflEfe«»"rs«i 

[0 0 14] $e>t, «^©-b;H2H©^ai«E©¥19 
ft, *5<tlfc:©¥^fiti:#tfttB«E4:©M«ES*«>, 
f# 6 titzmms. £ ■b;uEn«C* k S« ESE 4: ©IQ© 
«^fiA J -^*ES@x.ti:t, -tr;uEP^*E©l!fgfii 
^*E(ST b fc © i: «^ b T{*Sff it-f S «fc d « 

fig^-ntf. ft<f±^f§^{-«t5tii^«^©ti]tiD(-stt^J 

bTT^jiSt:$>5#-fe;HZW©^ai«E© 5 P±9fitt$:S 
fCU, «E±»©«*av^-b;uEBS*mu 
^©•b;uEffltr*5it5-b;uias, jaM4#^ffl»n»*«t 
i:-«E©/^ ^rSH SffiE«E$:»ax. 
liEU JSi*Ji>oipJSffl[K:«r5«Efi («E(ST) A s 

-««E*is*fci:*«aff±"r5©^ ft«±#?i^ 

KffttrilSAC: ^"f 5 ©il^£tt^5r*E©3i 
I H!fi» t ^SE*J«f S^3C * T ««ffih * ff o c i: A 5 njSI 

LT-b;u©a«$:^'J^i{cTOJ-r2>^f6* s f#?>n?) 4: i: 
* i:> {*af?itfi 5 ^^ e> ttt^ttJB-ett^^SK: 
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^fcBjBBBtt»C«fS1"4BB#B 6 ft* . 
[0 0 15] 

Zo Hltt£©&B©BWW£&*«**BBaB»B© 

tm £ m bffif&®fr£ ttH-#jwi» t «■ -r c t k «t 

* * 1 *»R©Bffi-fe;i/4#{4i: LT}g&©-fe 
;i/EBa la, lb, 1 c, • • If <fli CE»U Sft© 
«flEtftffiS2 2CJ: t)-en*n0Hr;i/KH©«EVa, V 
b,Vc, • • VnBli fcBffiU fllf»2 3C*MT* 

^i±i«ES:fe6.* i l;*i)^£5^au^;i'©K*fiVp £: 
SteU ftffiBfl5B*9s C£9*R*«ifi**y*©tH 
aB^tS^-SBS-Ps ■fe;HEMSEVa,Vb,Vc, • 

• vf n©^-rn* i i» s «au'<;i'^(it*-c-(ETUfc 

© t pm bT^aff ±1* 5 i. -5 ns <> 
Cooi6] d©nffi^j©i»^-> fiaii/^©ias£fiv 

«Ec*rie;r*ttBi-vftai2o*aepi:u -©a 

«ft-*«£EAVfi^flBC¥fT»»LfcEft«ft«EfiT 

©*j^a^2 1 tLxm&i-zx, nffi$zitm<$ss cx 

SPff^©*!**^®^ Is xVs £Lfcif-&, SJSIs 

c*aji&-r*!H«aii2 i±©«e«vp tffiwu^na: 

©^tH«EVa, Vb, Vc, • - Vf fcSil/^l'SJ^IV 

[0017] 8S*4Bi&** y >? l ©dB^S^d* IsiD 

s IH0B5 (H5#B) * s &-f£fii«/f 

tH^3 U mwm^ 2s, 3 s C <fc *) , 

B 2 *5 «fc VffiSlflM&BB 3 C gfflttdftft U fcM©«*** 

«EVa, Vb.Vc, • • Vf #§fl«EVs ClSjttT&fb 
fS. UJfcU -b;HZM<aSIBt:tt*(Si-b;woia*±IP 
©an** ac#^a»o»SiBtt©^7 y^fcirt:^ 

7 15. BSfcf$#B&t>;fcB&*;U-C*";i 3 F : SA t 

cnt#t>T£©B(fc*/i'S£ttr-bA'KlfflBE 
©fST«* s ^t<'St)*'J*ft^2 lCjfi-3<. ttoT, 

^ © ^sttffi i: * o - t ^ebbe** u "^© 

K£BVp (;-aT5i9, tHHI-Vfil»2 0i:fl« 
Effi*g2 1 ^©BEBAVtfiJtl/CJtetttf* tftfcBBE© 
Bfl£B&*B£B» LT«*4*tI&* £ * * SRHfWtf 
5C ^#qjt£tcfc f) s #{a-b;i/©Ji®^g'NI(cWx-5 
C t * J T- # 5 £ £ 6 «affit ^ a l ^«©t- It 



j^BifiBBBBfcK'&LTBBBlE?* 3»Btt©B 

B*Bffl«CBJ*1-*--B©BffiBAV*3I*CTft 
tt, fiB»±*4#X*Sifc«©8ftftBBT?*3*Jj& 

[0 0 18] H3ttC©&B©B&3££ft£&£j£& 

4 5 mmm c a s «nff jt^tsc* i? s 

©1&BJ50T-&3. Hfc*^T\ «**BB**y*l*B 
*.tfla, lb, lc, • • lnttirnfflC-b^KBCK* 
U «EtttBB2 2T* j en-? r ntfttt5$nfc-fe;UEH«E 
Va,Vb, Vc,Vd,Ve,Vf BnB©£ttBtt* ?i£BB 
JI883 2T**©¥i9BVave = Va+Vb+Vc+Vd+Ve+V 
f • •/ntf*»&n«. BE(ST©BJ?g53 
SCfc^TB&BEOspJSBVave C»"T5*tteHBE 
©BTB#J:lF*©«IE (Vave -Vi ) +Vki (B* 
ittffi«©-feA'KB**-r) #tt»;**i3o &*£U tf 
EftEVkiii, -b;HZ|IMSS©SfgB, *R»*'*©«n 
B$, a^©^ffi^ff©MA s -b;UEFa*E(cSfJr^# 

S©tt^«:¥^ttVave «t DteV&ffiBEfcMLT©**. 

[0 0 19] WBBBttflRBS 4CB6nT«il/^ 
;i/BS£S3 5C^»»£*n&*l*«EAVj fcJB&3 
JX, H4CS%rJt'9CBittf*b*KIBlf (Vave - 
Vf) +VkfgAVj ftBfc^ttBi:*f3fci:*» "b^ 

&m i f k ^sttBiw^ l & *» © t mm U «IB 

B*««BffJt»**B'r*J:'5«i«*n«. -OioC 
BB*Jifc«BBih»ttC*ixTfit, ft^±^i^t-t 

PJ©^iBmE©¥^fitVave *»fllt:U-C, «E±^© 
S4,jiv>-b;HEra (ET-ttlf ) Sr^BVave CJf-r 
?.^m«E©faT^i:LT^tliL (Vave -Vi ) , 

o^o-b^Bnc^its-bA^ue. «5^*'*©gitn^^ 

a ir«E©^*7 >y+gB$r«E*EVki SriD^. 5 CI £ C 
iotlEU «:**oipJSBC»-r5BES (Vave 
-Vi ) +VkiA^j^«aAVj 

r?>©-c, ftB±*i8^B«ca»fluc£rsfl«&#* 

©ii^Sttffi^*E©i§JS«3S(bi: L/-C-b;HZEISC U 

©^tt(gT&t^nUT-b^©BBS:B'h{St«iM-rsB 
B A s f# 6 n 5 £ £ * ^g^tf^d 1 6 & t ^ttB-e tt 
A'X^cncffo ^,*4Sitk©»« 5 ig^-f -5 c a < 

[0 0 2 0] 

[«W©»B] ^©«B^li8fl3£©«fcoiC. BttBTfc** 
y^ffla^BESBBBia-b^S-b^KHfcLTBft© 
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[oo2i] *fc, fiwff±tf»a»6«tv^tt«n?tt^ 

©±#, TR«l»SfT;i*4:i:t»C, «*MKW6*8« 
[Ell] c©«l8©*>IWCft**Btt«ai»t*i«©« 

[ei 2] mMffl<ztezumw±j3&Z7nt*>?- : r&mi& 
m 

[0 3] £©*rc©S&SSSM«C&5^«lW8«K 

g©#aff±^is^^'>^^^«fiKia 
[04] muznmmiztL?>&m&±j3&izistt?>%m 

[06] mmnm&n&E.<D'<&k<n&&&>£J3&^&v 



1 




1 i 




2 


f JsA .1.^1 t_rl * 111 i| J— 1 ■ *'T 


3 


- ■» - J r ill /.A -rf L ■^■■^ 


4 


if 1 . ft -j I- | ■ ■ | 


5 




9s 




1 0 


fHHI-V»ttft<B 


1 1 




2 0 




2 1 




2 2 




2 3 




3 2 




3 3 


«E<£T©8I£6& 


3 4 




3 5 


«RU BUSSES 


Vs 


-fe;uBH*E (ffi^fiS) 


Is 


mam* (Jt^tt) 


Vp 




AV 




Vave 


tfc£HmE©w» 



Vf -b;HEH«E (-fe^KM 1 f fflttffitt) 
Vkf -fe;HZIB 1 f ©*f E«E 
AVj ttERTM ffl^SE) 



[01] 



?c $\& 1-V 




[0 2] 



[06] 




t 




«. 5ft. 1 



(6) 



?$§S¥06-243882 



[123] 





1 


32 

( 


33 


la- 












f *> — - 












It-* 






* 




T 


fd- 








* 


fe- 










* 













.34 




IM5] 



t 




fa tb 1c Id le /f 
* JLCf-1 




L F=P008 C 

*** mtthm ¥05- 25865CH 5. 2.16] 1%M ) tBS&flf'J (** r ) *** . 
^¥06-243882 [H 6. 9. 2] [ 3 ^g^gf J 

aiP,A h-000523 m±m^ (ttc) 

IPC H01M 8/04 H01M 8/04 

F I H01M 8/04 H H01M 8/04 Y 

mtt. 429,350 (R318) 

flfflU LUP x Ml (7516 ) i 0) 

nasal ( ) ( r ) .TO***-* ( ) 

Sb (tBJP.B ) L¥ 5. 2.16] jaxB[ ] ( ) 

llill^)! > 'T^WWWBM.Vw 

S1SS (A63 M .* 5. Z.16.14000: ) 

(A961 mmVJlE.W- 5. 4. 8, : )(A300 5fc«#*,¥12. 5. 9, : ) 

*** [ ] mm[ ] *** 

MffAftSA ( ) ( ) 

SsgrtjV 1 ( ) - 

Att*£M*9l( )( ) r **il**5£«*J( )[ 3 
) MJSBt ] 

#mft]£^Bf ( ) — - - 

B&ft® - 

mm/nmm 

#**"JJ*>HB [ ] H«fi»B [ ] 



I 

f 



